Despite the common use of either psychometric or clinical methods for identifying individuals at risk for psychosis, previous research has not examined the correspondence and extent of convergence of these two approaches. Undergraduates (n = 160), selected from a larger pool, completed three self-report schizotypy scales, the Magical Ideation Scale, the Perceptual Aberration Scale, and the Revised Social Anhedonia Scale, and were administered the Structured Interview for Prodromal Syndromes (SIPS). First, high correlations were observed for self-report and interview-rated psychotic like experiences (rs between .48 and .61, p < .001). Second, 77 percent of individuals identified as having a risk for psychosis with the self-report measures reported at least one clinically meaningful psychotic-like experience on the SIPS. Third, receiver operating characteristic curve analyses showed that the self-report scales can be used to identify which participants report clinically meaningful positive symptoms. These results suggest that mostly white undergraduate participants identified as at risk with the psychometric schizotypy approach report clinically meaningful psychotic-like experiences in an interview format and that the schizotypy scales are moderately to strongly correlated with interview-rated psychotic-like experiences. The results of the current research provide a baseline for comparing research between these two approaches.
Risk for schizophrenia is generally described as two phases: premorbid and prodromal (Keshavan et al., 2009 ). The premorbid phase describes an individual's level of functioning from birth until the onset of attenuated symptoms and may include mild impairments in social functioning, subclinical perceptual aberrations, magical ideation, and cognitive limiations (Stoffelmayr, Dillavou, & Hunter, 1983) . The prodromal phase is characterized by marked changes in mental state in which changes appear from the individual's premorbid functioning prior to the emergence of frank psychosis (Yung & McGorry, 1996) . Most people who develop schizophrenia report a prodromal phase that lasts for weeks or months and includes increasing attenuated symptoms of psychosis, such as delusion-like and hallucination-like experiences (Klosterkotter, Hellmich, Steinmeyer, & Schultze-Lutter, 2001 ). Finally, the acute phase of the illness involves frank psychosis, characterized by the presence of delusions, hallucinations, and disorganization (Yung, 2003) . Both the premorbid and prodromal phases of schizophrenia represent functioning prior to the onset of or conversion to psychosis.
Researchers studying risk for psychosis have taken several different approaches to identifying people who may be at risk. Two common approaches are the psychometric high risk strategy (i.e., schizotypy ; Chapman, Chapman, Raulin, & Edell, 1978; Lenzenweger, 1994; Meehl, 1962) and the clinical high risk approach (Addington et al., 2007; Addington & Heinssen, 2012; Cannon et al., 2008; T. J. Miller et al., 2003) . Schizotypy refers to traits or symptoms similar to schizophrenia but in a diminished form, and schizotypy reflects a liability for the development of schizophrenia Meehl, 1962) . Schizotypy research aims to provide insight into the symptoms of schizophrenia, while removing confounds associated with patient research, such as medication (Neale & Oltmanns, 1980) . The psychometric schizotypy approach usually identifies people with schizotypy by selecting participants with sex-normed z-scores greater than 1.96 (i.e., the upper 2.5% of the distribution) on a combination of the Revised Social Anhedonia Scale (SocAnh; Eckblad, Chapman, Chapman, & Mishlove, 1982) as a "negative schizotypy group", and the Perceptual Aberration Salience (ParAb; , and Magical Ideation Scale (MagicId; Eckblad & Chapman, 1983) as a "positive schizotypy group. Together, these scales are referred to as the "Wisconsin Schizotypy Scales." Participants in psychometric schizotypy studies are generally population-based samples, often selected from a pool of undergraduate students (e.g., Chapman, Chapman, Kwapil, Eckblad, & Zinser, 1994; Gooding, Tallent, & Matts, 2005; Kwapil, Miller, Zinser, Chapman, & Chapman, 1997) . Previous longitudinal studies have found that around five percent of people identified as psychometric schizotypes demonstrate a psychotic disorder at a 10-year follow up, and that this rate increases to nearly 40% in people with both high negative and positive schizotypy (Chapman et al., 1994) . Critically, this strategy aims to identify people in the premorbid phase who are usually not "helpseeking" in that they are not referred for participation based on seeking treatment in a psychological clinic.
The fifth edition of the Diagnostic and Statistical Manual includes Attenuated Psychosis Syndrome in Section III as a condition in need of further research (Association, 2013) . The DSM workgroup considered including Attenuated Psychosis Syndrome in the psychotic disorders section, but ultimately decided to include it in Section III in part due to assessment concerns Woods, Walsh, Saksa, & McGlashan, 2010) . In North America, the primary tool used to assess risk in this approach is the Structured Interview for Prodromal Syndromes (SIPS; T. J. Miller et al., 2003) . Thus, it can be useful to examine the psychometric properties of this assessment, even in nonclinical populations. In clinical populations, this approach has yielded accuracy estimates in predicting who will "convert to psychosis" of up to 35% (Cannon et al., 2008) , which is higher than the 5% reported in schizotypy research in undergraduate samples. Individuals who are identified as having attenuated psychosis syndrome may not develop schizophrenia, but they may be more vulnerable than others to developing other psychiatric conditions (Addington, Cornblatt, et al., 2011; Woods et al., 2010) Despite the high volume of influential research resulting from both of these traditions, few studies have offered a way to compare and contrast these results. Research comparing these two approaches is important because the efficacy of the psychometric schizotypy approach is predicated on two suppositions. First, psychometric schizotypy researchers hypothesize that people identified as being at risk for psychosis are having clinically meaningful psychotic-like experiences that can be used to model full blown psychotic symptoms. Second, schizotypy researchers hypothesize that people identified with the psychometric approach are at risk for developing psychosis.
The ultimate goal of the current research is to provide a metric for comparing the results of research from the psychometric schizotypy approach to results from the clinical high risk approach. Specifically, the first goal of the current research is to provide further validation to the schizotypy scales by examining the percentage of people identified as at-risk who experience clinically meaningful attenuated positive symptoms as assessed by the SIPS. As mentioned, one major goal of schizotypy research is to model symptoms of schizophrenia without the confounds of schizophrenia research such as medication (Neale & Oltmanns, 1980) . The efficacy of this approach depends on similarities between schizotypy symptoms and psychotic symptoms. Thus, a question faced by schizotypy researchers is whether participants who are recruited from undergraduate populations have clinically significant psychotic-like experiences. A reader would be hard-pressed to find a journal article on schizotypy that does not explicitly address this issue in the discussion section. Despite this interest, few studies have examined whether people with self-reported psychometric schizotypy report psychotic-like experiences on interview measures of psychotic-like experiences, and no studies have examined this with the SIPS in undergraduate samples common in schizotypy research.
The second goal of the current research is to compare participants identified as at risk in these two approaches. The questionnaires utilized by the psychometric approach have been used by schizotypy researchers for decades Edell, 1995) . In contrast, the SIPS is a relatively new measure of psychosis risk (T. J. Miller et al., 2002) . The SIPS has been referred to as the gold-standard in psychosis risk assessment (Kline et al., 2012) and is currently being used in high profile research programs that are making rapid progress in the understanding of psychosis risk (Addington et al., 2007; Addington et al., 2012) . Thus, a goal of the current research is to examine the correspondence between participants identified as at risk in the psychometric high risk approach with those identified as high risk with the clinical high risk approach.
As described above, the most commonly used psychometric schizotypy scales, the Wisconsin Schizotypy Scales, were developed at the University of Wisconsin with undergraduate research participants Eckblad & Chapman, 1983; Eckblad et al., 1982) . Many of the original studies on the psychometric properties and construct validity of the scales, including longitudinal studies measuring the development of schizophrenia, contained primarily undergraduate students (Chapman et al., 1994; Gooding et al., 2005; Kwapil, 1998; Kwapil et al., 1997) . Many researchers have carried on this tradition with undergraduate participants, and college students are commonly sampled in productive schizotypy research programs. However, few recent studies have examined whether college student participants experience clinically significant attenuated psychotic symptoms. Critically, we chose undergraduate students, as opposed to young adults from the community, as participants because a major goal of the research was to provide a basis for a comparison between psychometric schizotypy research and clinical high risk work.
Although the correspondence between the Wisconsin Schizotypy Scales and the SIPS has not been examined, researchers have examined the correspondence between these scales and other interview measures of psychotic-like experiences. For example, the Chapmans and their colleagues developed the Wisconsin Manual for Assessing Psychotic-Like Experiences (Chapman & Chapman, 1980; see Kwapil, Chapman, & Chapman, 1999 , for a review). Estimates of the percentage of participants with psychometric schizotypy who reported clinically meaningful psychotic-like experiences using the Wisconsin Manual range from 59-60 percent for people with deviant PerAb scores (i.e., > 1.96 SDs above the mean on PerAb; Allen, Chapman, Chapman, Vuchetich, & Frost, 1987; Chapman & Chapman, 1980) , 42-45% for people with deviant Per-Mag scores (i.e., > a combined 3 SD above the mean on PerAb and MagicId), and 54% for people with deviant MagicId scores (i.e., > 1.96 SD above the man on MagicID; Eckblad & Chapman, 1983) . In addition, at least two studies have used the Wisconsin Schizotypy Scales and the SIPS in a single study (Delawalla et al., 2006; Tandon, Montrose, et al., 2012) . However, no studies have reported correlations between Wisconsin Schizotypy Scale scores and SIPS ratings or whether people with high psychometric schizotypy report clinically meaningful attenuated positive symptoms and meet criteria for clinical high risk. To allow meaningful comparisons between results of psychometric and clinical high risk studies, it is necessary to compare and contrast the results of the most commonly used instruments in a single sample.
As mentioned, the first goal of the current research was to examine the percentage of individuals identified as at risk with the psychometric schizotypy approach who are actually experiencing clinically significant psychotic-like symptoms. We expected to find (a) a positive correlation between positive schizotypy scores and interview-rated psychotic-like symptoms, (b) the positive schizotypy group would have higher positive symptom ratings than the negative and psychometric control groups, while the negative schizotypy group would have higher negative symptom ratings than the positive and psychometric control groups, (c) a higher percentage of people with psychometrically defined positive schizotypy would report clinically meaningful attenuated psychotic-like experiences than negative schizotypy and psychometric control participants on the structured interview, and (d) high sensitivity and specificity of the psychometric schizotypy scales in predicting which participants would experience clinically meaningful psychotic-like experiences. The second goal of the current research was to examine what percentage of people identified as at risk with the psychometric approach would also be identified as at risk with the clinical high risk approach. Given the criteria of recent onset frequent symptoms and/or recent drop in Global Assessment of Functioning scores in determining clinical high risk, we did not expect to find many participants meeting these risk categories in our undergraduate sample. However, we expected to find that a higher percentage of participants meeting clinical high risk criteria would also meet psychometric high risk criteria.
Method Participants
Participants were recruited following the psychometric high risk approach (Lenzenweger, 1994) , which involved a two-step process. First, participants were recruited from a larger pool of undergraduate students (n=2,244). These participants completed abbreviated versions of the Magical Ideation Scale (MagicId; Eckblad & Chapman, 1983) , the Perceptual Aberration Scale (PerAb; , and the Revised Social Anhedonia Scale (SocAnh; Eckblad et al., 1982) . These abbreviated questionnaires included 10 items from each scale that were chosen based on item-total correlations from a previous dataset.
Following previous research (e.g., Chapman et al., 1994; Edell, 1995; Lenzenweger, 1994) , participants were recruited to take part in the second screening phase if they scored above 1.96 sex-normed standard deviations above the mean on the MagicId, PerAb, or SocAnh, or if they scored a combined three sex-normed standard deviations above the mean on the MagicId and PerAb. In addition, a psychometric control group of participants scoring less than 0.5 sex-normed standard deviations above the mean on all three scales were recruited to participate in the second screening phase.
In the second screening phase, participants completed the full versions of the MagicId, PerAb, and SocAnh and were categorized into a Positive, Negative, and Psychometric Control group based on norms established in previous research (citation removed for masked review). Participants scoring 1.96 sex-normed standard deviations above the mean on the MagicId, PerAb, or a combined three sex-normed standard deviations above the mean on the MagicId and PerAb were assigned to the "Positive Schizotypy" group (n = 59). Participants who scored over 1.96 sex-normed standard deviations above the mean on the SocAnh were assigned to the "Negative Schizotypy" group (n = 64), and participants scoring below 0.5 sex-normed standard deviations above the mean on all three scales were assigned to the "Psychometric Control" group (n = 45). Eight participants met criteria for both the positive and negative schizotypy group. The computer program immediately calculated participants' scores, and all participants meeting criteria for positive and negative schizotypy and one out of ten randomly selected comparison participants were invited to participate in the second in person session. This two-step strategy allowed us to confirm that the participants were indeed high scorers and to guard against regression to the mean.
Participants in the positive schizotypy group had a mean age of 18.56, (SD = 0.85), were 43% female, 76% White, 10% African American, 4% Asian American, and 8% other. Participants in the negative schizotypy group had a mean age of 18.96 (SD = 1.53), were 65% female, 72% White, 19% African American, 4% biracial, and 6% other. Participants in the psychometric control group had a mean age of 18.58 (SD = 1.03), were 54% female, 94% White, 2% African American, and 2% Asian American.
Materials
Positive Schizotypy-Magical Ideation was measured with the Magical Ideation Scale (MagicId; Eckblad & Chapman, 1983) . The MagicId is a 30-item true-false scale that measures a tendency to endorse beliefs that by conventional standards are considered invalid (e.g., the government refuses to tell us the truth about flying saucers). A second measure of positive schizotypy was the Perceptual Aberration Scale (PerAb; The PerAb is a 35-item true-false scale that measures schizophrenic-like distortion in one's perception of their own body (e.g., I can remember times in which it seemed that one of my limbs took on an unusual shape).
The MagicId and PerAb are two of the most commonly used schizotypy measures and have been found to correlate with many of the same constructs as measures of positive symptoms of schizophrenia, including cognitive, emotional, and social impairment variables (Kwapil, Barrantes-Vidal, & Silvia, 2008) . Factor analytic studies have found that they load on a cognitive-perceptual factor along with other measures of positive schizotypy (Cicero & Kerns, 2010; Wuthrich & Bates, 2006) . Previous work has reported cronbach's internal reliability fluctuating between .78 and .92 for these measures, and test-retest reliability between .75 and .82 (Fonseca-Pedrero et al., 2008; Graves & Weinstein, 2004; Kwapil et al., 2008) . However, one criticism of the PerAb and MagicId is that some studies have reported test-retest reliability of .63-.76 for PerAb and .73-.79 for MagicId (Winterstein, Ackerman, Silvia, & Kwapil, 2011) . Factor analytic studies have found that they load on a cognitiveperceptual factor along with other measures of positive schizotypy (Cicero & Kerns, 2010; Wuthrich & Bates, 2006) . Scores on MagicId and PerAb are often combined to create a single "positive schizotypy" group. As such, the two scales do not have discriminant validity from each other. In the current research, MagicID had a mean of 11.49, SD of 7.48, Cronbach's alpha of .86, skewness of 0.30, and kurtosis of −1.07. PerAb had a mean of 8.50, SD of 8.18, Cronbach's α of .89, skewness of 1.12, and kurtosis of 0.52. We were unable to assess test-retest reliability because of the cross sectional nature of this study.
Negative Schizotypy-Negative schizotypy was measured with the Revised Social Anhedonia Scale (SocAnh; Eckblad et al., 1982) , a 40-item true-false scale that measures a lack of pleasure from social relationships and interactions (e.g., I never really had close friends in high school). Previous research has found that social anhedonia is predictive of future schizophrenia-spectrum disorders (Kwapil et al., 1997) . Previous studies have reported internal reliability of .79-.90 and test-retest reliability above .80 (Fonseca-Pedrero et al., 2008; Horan, Brown, & Blanchard, 2007 ). In the current research, SocAnh had a mean of 12.07, SD of 8.12, Cronbach's alpha of .86, skewness of 0.54, kurtosis of −0.72.
Structured Interview for Prodromal Syndromes-Participants who met criteria for positive, negative, or psychometric control groups as outlined above were recruited back for a separate, more in depth, study session that took approximately 30-90 minutes. The Structured Interview for Prodromal Syndromes (SIPS; T. J. Miller et al., 2003) , a semistructured interview designed to assess the prodromal state of the development of schizophrenia, was used to assess risk for psychosis and to obtain ratings for positive, negative, and disorganized symptoms of the prodromal syndrome. The SIPS, and the accompanying Scale of Prodromal Syndromes (SOPS), were designed to be similar to the Positive and Negative Syndrome Scales (PANSS; Kay, Fiszbein, & Opler, 1987) but to assess a wider range of symptom severity that includes prodromal symptoms. The SIPS was designed to measure the three main factors of schizophrenia symptoms: positive, negative, and disorganized. Among positive symptoms, the SOPS has ratings for delusional ideation, paranoia, grandiosity, perceptual anomalies, and disorganized communication. Among negative symptoms, the SOPS has ratings for social anhedonia, avolition, expression of emotion, experience of emotions and self, ideational richness, and occupational functioning. Among disorganized symptoms, the SOPS has ratings for odd behavior or appearance, bizarre thinking, trouble with focus and attention, and impairment in personal hygiene. Unlike self-report questionnaires, the SIPS enables the clinical interviewer to ask detailed questions relating to each symptom construct and to observe and rate the clinical presentation of the participant.
Prior to conducting this study, the first author trained in the administration and scoring of the interview with the developers of the SIPS/SOPS at the Psychosis Prodrome Research Clinic (PRIME Clinic) at Yale University. Previous research has found that this workshop is successful in training researchers to conduct the interview with excellent inter-rater reliability (T. J. Miller et al., 2003; T. J. Miller et al., 2002) . The training workshop is a one and a half day program. First, trainees are given a lecture on the SIPS/SOPS, including its development, intended purposes, and clinical examples of symptoms and risk categories. Second, trainees view two videotaped interviews with one patient meeting criteria for the prodrome, and the other not meeting this criteria. The ratings for these patients are thoroughly discussed. Third, trainees are lead in a discussion of the nuances of rating risk for psychosis including difficult topics such as delusional conviction and differentiation of persecutory and nonpersecutory ideas of reference. Finally, participants view two new interviews with patients and are blind to the risk status of the patients. One patient is at risk for psychosis and one patient is not. In a study with 35 different trainees who took part in 6 separate workshops, Miller et al. (2003) reported an average Kappa of 0.86 for risk diagnoses, and ICC values greater than .75 for positive, negative, and disorganized global ratings. Certification in current workshops requires trainees to accurately identify the at-risk patient and not at-risk patient and to come within one anchor point on the 0-6 scale for all 19 SOPS ratings. The first author met these criteria for certification in the administration of the SIPS.
Procedure
In the first screening phase, participants completed the abbreviated versions of the schizotypy scales online as part of a larger screening battery that took approximately 1 hour. As described above, participants scoring 1.96 sex-normed standard deviations above the mean on the PerAb or the MagicID, a combined 3.00 sex-normed SD above the mean on both scales, 1.96 SD above the mean on the SocAnh, or less than 0.50 sex normed SD above the mean on all three scales for controls were contacted via email and telephone and invited to the in-person second screening phase. The second screening phase included the full versions of the schizotypy scales mixed together and called the "Survey of Attitudes and Experiences" as part of a larger battery. This session took place in private cubicles in the laboratory and lasted approximately one hour. The computer program immediately calculated participants' scores, and all participants meeting criteria for positive and negative schizotypy and one out of ten randomly selected comparison participants were invited to participate in the second in person session. The second in person session took place in an individual testing room and included the Structured Interview for Prodromal Syndromes. This session took between 30 minutes and 90 minutes, depending on participant responses. Of the interviews, 138 were conducted by the first author and the rest were conducted by the second, third, and fourth author. All the interviews were videotaped and all of the ratings were done by the first author. In all cases, the interviewer and/or rater was blind to the group membership and questionnaire scores of all participants. As can be seen in Table 1 , the SIPS ratings had high inter-rater reliability in the current research.
The SIPS allows for diagnosis of attenuated positive symptoms prodromal syndrome (APSP), brief intermittent psychotic symptoms prodromal syndrome (BIPS), genetic risk and deterioration prodromal syndrome (GRD), schizotypal personality disorder (SPD), and psychotic-syndrome. APSP, BIPS, and GRD are proposed diagnostic categories for psychosis risk. The first criterion of APSP is a SOPS P1-P5 (i.e., the positive symptom ratings) of 3-5, which represents clinically meaningful attenuated positive symptoms that do not reach a psychotic level (i.e., a rating of 6). To meet full criteria for APSP, the interviewee must have an onset of these symptoms or a worsening of the symptoms in the last 12 months and the symptoms must have occurred at least once a week in the past month. In the current research, one of the key dependent variables was whether participants met the first criterion (i.e., a clinically meaningful attenuated positive symptom). BIPS involves having a rating of 6 on a P1-P5 scale, having a symptom reached a 6 in the last 3 months, and having the symptoms be present for at least several minutes per day at least once a month. GRS involves a subject meeting criteria for SPD or having a first-degree relative with a psychotic disorder, and having at least a 30% drop in global assessment of functioning scores in the last 12 months. Psychotic syndrome involves at least one rating of 6 (i.e., psychotic) on the positive scale and either a) symptoms are seriously disorganizing or dangerous or b) symptoms occurring at least one hour per day at an average frequency of four days per week over one month.
Results

Zero-Order Correlations
We first examined the correlations among the schizotypy scales and the symptom ratings. If there is a high correspondence between schizotypy measures and symptom ratings of prodromal symptoms, then we would expect to see high correlations between positive schizotypy measures (i.e., the PerAb and MagicId) and positive symptoms ratings as well as high correlations between the negative schizotypy scale (i.e., the SocAnh) and negative symptom ratings on the SOPS. As can be seen in Table 1 , both the PerAb and the MagicId were significantly correlated with the mean of the positive ratings as well as with all five individual ratings (Pearson rs range from .33 to .61). The SocAnh was positively correlated with the overall negative symptom rating, social anhedonia, expression of emotion, and experience of self and emotion. These correlations suggest that the schizotypy scales are strongly related to symptom ratings on the SOPS.
Group Comparisons of Interview-Rated Psychotic-Like Experiences
If the psychometric schizotypy groups are valid indicators of psychotic-like experiences, then we would expect to find that the positive group had more interview-rated positive symptoms than the negative and control group. Moreover, the psychometric negative schizotypy group should have higher interview-rated negative symptoms than the positive and control groups. To test this, we ran three MANOVAs with group membership (i.e., positive, negative, and control) as a fixed factor between subjects effect predicting all positive, negative, and disorganized ratings. In this analysis, participants were not allowed to belong to more than one group. If participants met criteria for more than one group, they were assigned to the group for their highest z-score.
There was a significant multivariate main effect for predicting all five positive ratings (Wilk's Lambda = .57, F (10, 304) = 9.87, p < .001; η 2 = .25), all six negative ratings (Wilk's Lambda = .58, F (12, 302) = 7.90, p < .001; η 2 = .24), and all four disorganized ratings (Wilk's Lambda = .76, F (8, 308) = 5.68, p < .001; η 2 = .13).
Since all three of these MANOVAs were significant, we followed up the analysis with ANOVAs for each separate rating. Planned comparison t-tests followed up each significant result ANOVA. We ran one-way ANOVAs with group membership (i.e., positive, negative, and control) as the between subjects factor and all symptom ratings as the dependent variables. As can be seen in Table 2 , groups differed in overall positive ratings as well as each individual group (F (2,161)s between 10.71 and 39.43, all ps < .001; η 2 s between .12 and .34). Planned t-tests revealed that the positive group had higher global interview-rated positive scores and higher scores on all five subscales than the psychometric control group (t (161)s between 4.59 and 8.81, all ps < .001; Cohen's ds between .72 and 1.39) and higher scores than the negative group on all positive scales except disorganized communication (t(161)s between 2.58 and 5.96, all ps < .01; Cohen's ds between .41 and .94). The negative group had higher global positive, delusional ideation, and paranoia scores than the psychometric control group (t(161)s between 2.66 and 5.00, ps < .01; Cohen's ds between . 42 and .79).
Group Comparisons of Interview-Rated Negative Symptoms
As can be seen in Table 2 , groups differed in average negative symptom ratings and all individual ratings except ideational richness, which had very low levels across all groups in this undergraduate sample (F(2,161)s between 5.95 and 45.77, all ps < .001; η 2 s between .03 and . 36). The negative group had higher scores than the psychometric control group on all negative measures except occupational functioning and ideational richness (t(161)s between 3.43 and 8.87, all ps < .003; Cohen's ds between .54 and 1.40). The negative group had higher scores than the positive group for global negative ratings, social anhedonia, and expression of emotion (t(161)s between 3.24 and 7.15, all ps < .002; Cohen's ds between .51 and 1.13). Finally, the positive group had higher negative scores than the psychometric control group on global negative scores, expression of emotion, experience of emotion and self, and occupational functioning (t(161)s between 2.07 and 3.89, all ps < .05; Cohen's ds between .33 and .61).
Group Comparisons of Interview-Rated Disorganized Symptoms
As can be seen in Table 2 , the groups differed in global disorganized ratings and every disorganized symptom rating except impairment in personal hygiene (F(2,161)s between 8.11 and 17.13, all ps < .001; η 2 s between .09 and .17). The positive group had higher global disorganized, odd behavior, bizarre thinking, and focus/attention ratings than the control group (t(161)s between 3.86 and 5.72, ps < .001; Cohen's ds between .61 and .90). The positive group had higher global disorganized, bizarre thinking, and focus/attention scores than the negative group (t(161)s between 2.99 and 5.60, ps < .01; Cohen's ds between .47 and .88). Finally, the negative group had higher scores on all of the disorganized ratings than the control group (t(161)s between 2.07 and 3.48, ps < .05; Cohen's ds between .33 and .55).
Correspondence between Psychometric Schizotypy Groups and Interview-Rated Psychotic-Like Experiences
First, we examined which participants met SIPS criteria for Attenuated Positive Symptoms Prodromal Syndrome (APSP), Brief Intermittent Psychotic Symptoms Prodromal Syndrome (BIPS), Genetic Risk and Deterioration Syndrome (GRD), Schizotypal Personality Disorder (SPD), and Psychotic Syndrome. As can be seen in Table 3 , two out 160 total participants met criteria APSP and two participants met criteria for BIPS. All four of these participants were identified as having high positive schizotypy, and one participant met criteria for both high positive and high negative schizotypy. No participants met criteria for GRD or psychotic syndrome. Twenty-two participants met criteria for SPD. Of these 22, 16 met criteria for psychometric positive schizotypy, eight met criteria for psychometric negative schizotypy, three met criteria for both positive and negative schizotypy, and one participant was a psychometric control.
On the SOPS, ratings of 3 or higher represent clinically meaningful attenuated psychoticlike symptoms. One major goal of most schizotypy research is to provide insight into psychosis, and researchers have questioned how similar psychometrically identified people with schizotypy are to people who experience clinically meaningful psychotic-like symptoms. If the psychometric schizotypy scales identify people with clinically relevant symptoms, then we would expect these participants to have ratings of three or higher on the SOPS. Thus, we created groups to mirror the psychometric schizotypy groups for interviewrated psychotic-like experiences. Participants with at least one rating of 3 or higher on any of the five positive symptom scales (i.e., delusional ideation, perceptual anomalies, paranoia, grandiosity, and disorganized communication) were assigned to the Positive SIPS Group. Participants with at least one negative symptom rating of 3 or higher were assigned to the Negative group. Participants with no ratings over 3 were assigned to the Control group. Participants who met criteria for positive and negative groups were assigned to both categories. Thus, the percentages add up to greater than 100 in Table 4 .
As can be seen in Table 4 , 72.9 percent of participants with positive schizotypy had at least one rating of 3 or higher for at least one positive symptom on the SOPS. In other words, 73 percent of positive schizotypy participants reported a clinically meaningful positive symptom on the SOPs. Similarly, over half (56.3%) of negative schizotypy participants were assessed with at least one clinically significant negative symptom on the SOPS, while only 22 percent did not report any clinically significant positive or negative symptoms.
Based on these group classifications, we conducted sensitivity/specificity analyses for PerAb/MagicId Scales "diagnosing" SIPS positive versus control group membership. We calculated sensitivity as the number of true positives divided by the number of true positives plus the number of false negatives and specificity as the number of true negatives divided by the number of true negatives plus the number of false positives. Positive predictive value (PPV) is number of true positives divided by the number of true positives plus the number of false positives, and negative predictive value (NPV) is the number of true negatives divided by the number of true negatives plus the number of false negatives (Haynes, Smith, & Hunsley, 2011) . The PerAb/MagicId Scales had a sensitivity of 63.89, specificity of 85.87, PPV of 77.97, and NPV of 75.24 for predicting SIPS positive group membership. These results suggest that classifying individuals into psychometric categories is a good indicator of whether an individual will report at least one clinically significant attenuated positive symptom. The high specificity suggests that most participants who do not have clinically significant symptoms will not meet criteria for positive schizotypy. However, the scales have relatively lower sensitivity in predicting SIPS scores, which suggests that some participants who have attenuated psychotic-like experiences may not be identified by the test. The high PPV suggests that most people who meet criteria for positive schizotypy will meet criteria for SIPS positive group membership, and the high NPV suggests that most participants who do not meet criteria for positive schizotypy will not report clinically significant positive symptoms.
Next, we conducted the same analyses for SocAnh "diagnosing" membership in the SIPS negative symptom group. The SocAnh had a sensitivity of 80.85, specificity of 68.38, PPV of 50.67, and a NPV of 89.89. These results suggest that most participants who experience clinically significant negative symptoms will meet criteria for high negative schizotypy (sensitivity), and most participants who do not meet criteria for negative schizotypy will not report clinically significant negative symptoms (negative predictive value). The SocAnh, compared to the PerAb and MagicId exhibited lower specificity and positive predictive value, which suggests that participants endorsed more anhedonia by questionnaire than was observed and rated in the interview.
To complement these sensitivity/specificity analyses, we conducted a receiver operating characteristic (ROC) curve analysis. A ROC analysis plots the true positive rate on the Yaxis, which is equivalent to sensitivity, versus the false positive rate (i.e., 1-test specificity) on the X-axis. In addition to a graphical depiction of the data, ROC analyses allow us to estimate the "area under the curve" (AUC) which represents the accuracy of the test. In the current research, if the psychometric schizotypy scales were no better at identifying people who have experienced psychotic-like symptoms than chance, we could expect to see a perfect diagonal line in Figure 1 and Figure 2 ( i.e., a perfect correlation between true positive rates and false positive rates) and an AUC of 0.5. Although there are no generally agreed upon criteria for what AUC is "good" and "poor" some researchers have suggested that AUCs between .9-1 are excellent, between .8 and .89 are good, and between .70 and .79 are fair, .60-69 are poor, and < .60 are useless (e.g., Sandelowsky, Stallberg, Nager, & Hasselstrom, 2011).
As can be seen in Table 5 , the MagicId, PerAb, and combination of the two all had high AUCs in predicting positive SIPS group membership that were significant at the p < .001 level, but the SocAnh did not. In contrast, the SocAnh was the only scale that significantly predicted SIPS negative group membership. The AUC can be interpreted as the probability that a person in the SIPS positive group would have a higher score on the schizotypy scale than would a person in the SIPS control group. These findings suggest that self-report scores on the positive and negative schizotypy scales are a good approximation of whether individuals selected based on risk status report clinically meaningful positive and negative symptoms on an interview measure in a relatively small, mostly White, undergraduate sample.
Discussion
The overarching goal of the current research was to examine the correspondence between risk for schizophrenia measured with the psychometric and clinical high risk approaches.
The results suggest that the majority of participants identified as at risk with the self-report psychometric schizotypy approach (i.e., schizotypes) also report clinically meaningful attenuated positive symptoms on an interview measure in a relatively small, mostly White, undergraduate sample. Moreover, the schizotypy scales had good sensitivity and specificity in predicting which participants reported clinically significant positive and negative symptoms. However, results suggest that few of the people identified as at risk with the psychometric at-risk strategy in this sample meet criteria for attenuated psychosis syndrome, brief intermittent psychotic symptoms prodromal syndrome, or genetic risk and deterioration prodromal syndrome.
The results of the current research indicate that undergraduates identified as at risk with the psychometric approach indeed report experiencing meaningful attenuated positive symptoms. This lends credence to the utility of using schizotypy as a model for understanding psychosis while removing confounds of patient research such as medication. On the SOPS, attenuated positive symptoms are conceptualized as ratings of 3 or greater on the positive rating scales. The current research found that 73% percent of the psychometric positive schizotypy group met this criterion for attenuated positive symptoms. These results are slightly higher than but generally consistent with previous research using the Wisconsin Manual, which found estimates of 59-60% for the PerAb group, 54% for the MagicId group, and 42-45% for the combined PerMag group (Allen et al., 1987; Chapman & Chapman, 1980; Eckblad & Chapman, 1983) .
In addition to finding that the majority of people with psychometric positive schizotypy reported attenuated positive symptoms on the SOPS, the current research found that SOPS ratings and Wisconsin Schizotypy Scale scores were highly correlated. This provides a reference point for comparing results from psychometric schizotypy and clinical high risk studies as well as convergent validity for both the Wisconsin Schizotypy Scales and SOPS ratings. This finding is consistent with previous research that has found that people at psychometric and clinical high risk have similar impairments in cognition (Brewer et al., 2006; Kerns & Becker, 2008; Lenzenweger, Cornblatt, & Putnick, 1991; Seidman et al., 2010) , social-cognition (e.g., Green et al., 2012; A. B. Miller & Lenzenweger, 2012) , and comorbid anxiety and depression symptoms (Lewandowski et al., 2006; Yung et al., 2007) among other deficits. The results of the current research suggest that there may be similarities between psychometric and clinical high risk samples.
One question raised by the current research is whether the level of risk is similar in undergraduates identified with the psychometric schizotypy approach and the clinical high risk approach. Clearly, the participants identified with the psychometric schizotypy approach do not have the same imminent risk as participants identified by the clinical high risk approach. Although 43% of the participants in the current research across all groups reported attenuated positive symptoms (i.e., SOPS ratings of 3 or higher on a positive symptom), only 2 participants met criteria for Attenuated Positive Symptoms Prodromal Syndrome (ASPS). The major difference between the current participants who experienced attenuated positive symptoms and participants meeting criteria for ASPS were that most of these participants reported that the symptoms began more than 12 months prior to the study and that they did not worsen in the last 12 months. Moreover, many participants reported that the experiences were not as frequent as required by ASPS criteria (i.e., once a week in the last month). This finding is consistent with previous research on attenuated positive symptoms in undergraduates, which suggests that 43% of college students report positive symptoms on the Prodromal Questionnaire, while only 25% report the symptoms at a high enough frequency, and only 2% report finding the symptoms to be distressing (Loewy, Johnson, & Cannon, 2007) . In the current research, two participants were also classified as at risk due to brief intermittent psychotic symptoms. However, no participants met criteria for Genetic Risk and Deterioration Prodromal Syndrome. Although 22 participants met criteria for Schizotypal Personality Disorder, no participants reported first degree relatives with psychotic disorders and no participants reported a 30% decrease in GAF in the last month prior to the study. This finding may be related to a relatively high GAF necessary to remain enrolled in college. Potential participants meeting this category may have already left school and thus not been available to be sampled in the study. In contrast, participants in prodromal studies are often recruited through psychological clinics where they are referred for help with existing problems. Thus, even the most severely schizotypal participants in the current study were unlikely to be bothered by their symptoms enough to seek help, whereas participants in prodromal studies are exclusively help-seeking individuals.
Another possible explanation for people identified in non-clinical settings as at risk not meeting risk categories according to the SOPS may be that psychometric risk represents an earlier point in the progression to the disorder (i.e., premorbid rather than prodromal). Meehl's original conceptualization of schizotypy was that it had a base rate of about 10 percent in the general population and that only 10 percent of people with schizotypy go on to develop full blown schizophrenia (Meehl, 1962) . Previous longitudinal studies have found that around five percent of people identified as psychometric schizotypes with the current methodology develop a psychotic disorder at a 10-year follow up, and that this rate increases to nearly 40% in people with both high negative and positive schizotypy (Chapman et al., 1994) . In contrast to five percent, recent studies estimate that as many as 35 percent of people identified as at risk in the clinical high risk study go on to convert to psychosis within two years. One explanation for these differences may be that participants in the clinical high risk approach are at imminent risk for psychosis, while participants in the psychometric schizotypy approach have a more distal risk for psychotic disorders. In other words, participants identified as at risk with the psychometric schizotypy approach may still be in the premorbid phase, while participants in clinical high risk studies are in the prodromal phase.
As mentioned, we chose undergraduates as research participants to enable comparisons between schizotypy research that is commonly done with undergraduates and clinical high risk work. However, there are several notable limitations to undergraduate samples that limit the generalizability of the current results. Undergraduates may be higher functioning than samples drawn from the community or from outpatient clinics. Another potential difference between undergraduates and young adults is that undergraduates tend to have higher SES by virtue of being able to afford college tuition, and have more education than young adults not attending college. Thus, it is questionable if the current results would generalize to community or outpatient samples. At the same time, researchers have suggested that the use of undergraduates to model psychopathology can have both empirical and clinical value (Gotlib, 1984) . Future research could examine the correspondence between psychometric and clinical risk for psychosis in community samples. Moreover, future research could use a similar study design with help-seeking individuals to test whether the results of the schizotypy scales correspond with the results of the SIPS in clinical samples.
Another limitation of the current research is that the sample was mostly White. Although the sample demographics are consistent with the demographics of the state from which it was drawn (US Census, 2010), it is unclear whether the results of the current research can be generalized to minority populations. Some previous research suggests that White participants have lower means than minority participants on these scales (Chmielewski, Fernandes, Yee, & Miller, 1995) and some items display differential item functioning between African-American and White participants and between men and women (Winterstein et al., 2011) . Winterstein et al. (2011) concluded that these scales need to be revised and that subsample norms should be used. In the current research, we used different norms for men and women, but did not use different norms for White and African American participants. Since African-Americans tend to have higher scores, it is possible that some of the African Americans in our sample who were categorized as having a high psychometric risk for psychosis are false positives. If we used a higher mean for z-score calculations for African-Americans, our sample would have included even fewer African Americans because some would have not met this higher score. The sample size of African-Americans in the current research (n = 18) is too small to make meaningful comparisons between groups or to examine differential item functioning in these data. Future research including more diverse samples and appropriate norms could increase the generalizability of these results. As conducted, the findings can only be generalized to other mostly White, undergraduate populations.
Another potential limitation of the current research is that participants were not systematically assessed for cognition, social cognition, or Axis I psychopathology. It is possible that all three of these variables could have affected the results. For example, observed negative symptoms could have been related to depressed mood of participants rather than a risk for psychosis. Future research could examine the correspondence between these assessments and include a measure of functioning such as the Measurement and Treatment Research to Improve Cognition in Schizophrenia (MATRICS) Consensus Cognitive Battery (Nuechterlein et al., 2008) and an interview for Axis I psychopathology such as the Structured Clinical Interview for the DSM (First, Spitzer, Gibbon, & Williams, 1998 ).
In the current research, the interviewer was blind to the risk status of the participants (i.e., he did not know whether the participants met criteria for the positive schizotypy, negative schizotypy, or comparison group). However, the interviewer knew that the study design indicated approximately 1/3 of the participants would meet criteria for positive schizotypy and 1/3 would meet criteria for negative schizotypy. Thus, two-thirds of the sample was expected to report clinically meaningful symptoms, which is much higher than would be expected if participants were randomly drawn from the community. We chose this psychometric high-risk approach because it is a commonly used strategy to assess low baserate phenomena. This approach may have resulted in elevated estimates of congruence between the two methods. However, only four participants from the comparison group were rated as having 3 or higher on any positive rating. If the experimenter systematically overrated attenuated psychotic symptoms, then we would expect to find higher rates of "false positives" in the comparison group.
In the current research, we interpreted the high correlations between the schizotypy scales and the SOPS ratings to be evidence of the convergent validity of schizotypy scale scores with SOPS ratings. Our interpretation of the convergent validity of scale scores is grounded in a construct validity approach suggesting that in the absence of a true "gold standard," researchers need to validate scale scores by examining the convergent validity of scales with measures of other constructs in its "nomological network" (Cronbach & Meehl, 1955) . In a nomological network, a pattern of correlations among relevant constructs is hypothesized and then systematically tested. Often, researchers use self-report measures of similar constructs, or self-report and interview measures of the same or related construct (e.g., schizotypy and prodromal symptoms in the current research). Interviews offer several advantages over self-report measures such as basing ratings on observations in addition to participant answers, allowing for follow-up questions, and enabling both the interviewee and interviewer to clarify questions and responses (Sher & Trull, 1996) . For example, many SOPS ratings are based on observations (e.g., disorganized communication, expression of emotion, odd behavior or appearance, etc…) and all ratings are based on follow up questions about onset, duration, distress, and conviction of beliefs. However, it should be noted that an interviews can also largely involve self-report, and there may be substantial criterion overlap between the self-report and interview measures. In the current research, participants selfreported on a questionnaire about their psychotic-like experiences and then self-reported in an interview about their psychotic-like experiences. An alternative interpretation of these results could be temporal stability or test-retest reliability. In this interpretation, it could be concluded that schizotypy scale scores have moderate temporal stability in assessing attenuated psychotic symptoms.
In addition to differences between schizotypy and prodromal constructs, one explanation for the differences in the two approaches could be related to general differences in self-report and interview assessments. In the current research, we chose the SIPS as the interview measure because it is the most commonly used interview measure of psychosis proneness in North America and is the measure used in the North American Prodrome Longitudinal Study (Addington et al., 2007; Addington et al., 2012) . Future research could examine the correspondence between schizotypy scales and other interview measures of psychosis risk, such as the Comprehensive Assessment of At-Risk Mental States (CAARMS; Raballo, Nelson, Thompson, & Yung, 2011; Yung et al., 2005) , Bonn Scale for the Assessment of Basic Symptoms (BSABS; G. Gross, 1989; Klosterkotter et al., 2001) , or Schizophrenia Proneness Instrument for Adults (SPI-A; Schultze-Lutter, Klosterkoetter, Picker, Steinmeyer, & Ruhrmann, 2007) . Future research exploring the correspondence of the schizotypy scales and the BSABS/SPI-A could be important because both approaches aim to identify people at risk at very early or premorbid stages of the illness, potentially before people seek help (Klosterkotter, Schultze-Lutter, & Ruhrmann, 2008; Lenzenweger, 1994; Schultze-Lutter, 2009 ).
As mentioned, some previous research has attempted to validate the schizotypy scale scores by comparing them to interview-based measures of subclinical psychotic-like experiences (G. M. Gross, Silvia, Barrantes-Vidal, & Kwapil, 2012) . Additionally, other research has attempted to develop interview measures of schizotypy itself. For example, the authors of the schizotypy scales developed and validated the Wisconsin Manual for Assessing Psychotic-Like Experiences (Chapman & Chapman, 1980; Kwapil et al., 1999) . In addition, the Structured Interview for Schizotypy (Kendler, Lieberman, & Walsh, 1989) , the Symptom Schedule for the Diagnosis of Borderline Schizophrenia (Khouri, Haier, Rieder, & Rosenthal, 1980) , and the Schedule for Schizotypal Personalities (Baron, Asnis, & Gruen, 1981) all measure schizotypy. Although the correspondence between schizotypy and interview-rated psychotic-like experience was good in the current study with undergraduates, future research could examine whether interview-rated schizotypy has an even higher correspondence with prodromal interviews like the SIPS. Taken together, this future research would help to elucidate whether the differences between schizotypy scales and prodromal interviews are due to differences between the prodromal and schizotypy constructs, due to the different methods (i.e., interview vs. self-report questionnaire), or some combination of the two.
Although one unique aspect of the current research is that it is the first to compare Wisconsin Schizotypy Scale and the SIPS in a study, previous research has used self-report psychosis risk screening measures and the SIPS. For example, researchers have administered the Prime Screen, Prodromal Questionnaire-Brief, and Youth Psychosis At-Risk Questionnaire-Brief along with the SIPS and found high correlations among the measures (Kline et al., 2012) . Recent research has found that the Prodromal Questionnaire (Loewy, Bearden, Johnson, Raine, & Cannon, 2005; Loewy, Pearson, Vinogradov, Bearden, & Cannon, 2011) , a combination of Schizotypal Personality Questionnaire items and the probes from the SIPS, can be used with 91% sensitivity and 49% specificity to diagnose people as prodromal in help-seeking individuals referred to a prodromal specialty clinic. However, these screening instruments were specifically designed to be convergent with psychosis risk interviews, and few have been used with undergraduate samples that are common in schizotypy studies. The current research extends this previous work by using the Wisconsin Schizotypy Scales in a sample commonly used in schizotypy research. Future research could examine the correlations between the schizotypy scales and prodromal screens to further clarify whether the observed difference in the current research are due to method variance (i.e., interview vs. self-report) or to differences in latent constructs (i.e., schizotypy vs. prodrome).
The clinical high risk approach to the assessment of risk for psychosis focuses mainly on the positive symptoms of psychosis. Negative and disorganized symptoms are assessed but do not factor into psychosis risk categories. Previous research suggests that persistent negative symptoms are related to a longer duration of psychosis (Chang et al., 2011; Galderisi et al., 2013) and worse prognosis (Boonstra et al., 2012; Diaz et al., 2013) . Moreover, some research has found that DUP is associated with negative symptom severity, but not with positive symptom severity (de Haan, van Der Gaag, & Wolthaus, 2000) , and that interventions aimed to shorten DUP may lessen the impact of negative symptoms (Melle et al., 2008) . In general, negative symptoms have been understudied in risk for psychosis research despite having an earlier onset than positive symptoms, being associated with conversion to psychosis, and being related to worse prognosis (Pelletier & Mittal, 2013) . Future research could continue to examine the role of negative symptoms in duration of untreated psychosis and severity of illness.
In the current research, the SocAnh displayed lower levels of specificity than the PerAb and MagicId. This suggests that the SocAnh is a less specific predictor of negative symptoms as measured with the SIPS than the positive schizotypy scales are in predicting positive symptoms on the SIPS with the current cut scores. When choosing a cut score it is important to weigh the risks and benefits of false positives and negatives. In the clinical high risk approach, it may be especially harmful to have false negatives because an individual in need of treatment may not receive it. However, since schizotypy is primarily a research tool, researchers may want to emphasize eliminating false positives because the presence of false positives in a schizotypy group may obscure significant results. Thus, researchers may want to consider using a higher cut score than 1.96 SDs above the mean on the SocAnh to create negative schizotypy groups. This would increase the specificity of SocAnh in predicting interview-rated negative symptoms while leaving the sensitivity at acceptable levels. Receiver Operating Characteristic (ROC) Curve for the Prediction of at least one Structured Interview for Prodromal Syndromes Negative Subscale Score of Three or Greater Table 1 Zero-Order Pearson Correlations among the Schizotypy Scores and Structured Interview Ratings. Means that share a superscript letter do not significantly differ from each other at p < .05. Positive Group = participants meeting criteria for high psychometric positive schizotypy. Negative Group = participants meeting criteria for high negative schizotypy. Control Group = participants meeting criteria for the psychometric control group. * p < .05 Table 3 Correspondence between Psychometric Schizotypy Groups and SOPS Risk for Psychosis Note: One person who met criteria for brief intermittent psychotic symptoms prodromal syndrome met criteria for high psychometric positive and negative schizotypy. Three participants who met criteria for schizotypal personality disorder met criteria for high psychometric positive and negative schizotypy.
Table 4
Correspondence between Psychometric Schizotypy Groups and SIPS Ratings of 3 or Higher for Positive and Negative Symptoms Note: Numbers in Positive, Negative, and Total Columns add up to more than 100% because some participants met criteria for the positive and the negative SIPS and/or positive and negative psychometric schizotypy group. SIPS Control (3) = No ratings of 3 or more on any of the SIPS positive and negative ratings, SIPS Positive (3) = at least one rating of 3 or more on a positive SIPS item, SIPS Negative (3) = at least one ratings of 3 or more on a negative SIPS item.
Table 5
Prediction of positive and negative SIPS group membership from schizotypy scales. 
